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patients are inoperable due due medical co-morbidities: local 
tumor control is achieved in >90% of the patients resulting in 
improved overall survival (OS). Based on the promising 
experiences in primary lung cancer and other cancer sites, 
SBRT is currently explored in the setting of oligo-metastatic 
disease. In this rather rare clinical setting, patients with a 
limited number of metastases (maximum 3-5) in a limited 
number of organs (1-2) are treated locally aiming at 
prolongation of disease-free interval, treatment-free interval 
and eventually overall survival. Despite the value of any local 
treatment in the metastatic setting has not been proven in 
randomized clinical trials, surgery is the guideline-
recommended treatment of choice in many cancers e.g. 
colorectal cancer or renal cell cancer. This presentation will 
outline the rational of using SBRT in the oligo-metastatic 
setting, give a summary of current evidence and compare 
SBRT with other local treatment options especially surgical 
resection. 
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SABR for oligometastatic disease is a favourite pastime for 
radiation oncologists looking for application of high precision 
hypofractionated conformal radiotherapy. This is often 
fuelled by interests in technology of treatment delivery not 
infrequently vested in equipment suited for this technique. 
Yet SABR is just one of a spectrum of local therapies for small 
lesions (which include surgery and thermal ablation) and 
evidence for benefit of real value to the patient is weak. 
There is reasonable consensus that SABR can achieve 
prolonged control of individual lesions with reasonable safety 
providing the lesions are small and the dose is delivered 
within radiation tolerance of the structure they are lodged 
in. However, evidence of real benefit for the patient in terms 
of prolonging survival and improving or maintaining quality of 
life is hard to come by. The problems include the lack of 
validated definition of oligometastatic disease, inevitable 
patient selection and the consequent reporting bias and the 
lack of randomised studies. In this setting, SABR for 
oligometastatic disease cannot be considered the standard of 
care. 
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Few evidences are available to justify the integration of 
stereotactic ablative radiotherapy (SABR) with current 
systemic approaches in metastatic disease, especially in the 
first-line setting. The use of SABR is supported by low-level 
evidence due to retrospective nature of published 
experiences, heterogeneous group of patients treated across 
studies, different techniques adopted, different dose and 
fractionation chosen, different endpoints evaluated, short 
follow-up, little or no data regarding late  and early late 
toxicity. 
Although in most cases very good rate of local control are 
reported with good toxicity profile, no large studies 
demonstrated the significant impact of SABR for 
oligometastases on disease-free and overall survival of 
patients. 
Prospective experience are strongly required to evaluate the 
potential impact of SABR in the context of standard systemic 
therapies in a homogeneous disease population, on improving 
progression-free survival, time to progression, and hopefully 
overall survival. An overview on the attractive challenge 
between technical innovation and clinical benefit. 
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Regional radiotherapy (RT) is generally offered to patients 
operated for node-positive early breast cancer (BC), in 
particular if >3 nodes are involved. Despite results from 
randomised trials indicating beneficial effect from regional 
RT in patients with 1-3 positive nodes (pN1) many of these 
patients are not offered regional RT routinely (Overgaard et 
al, NEJM 1997, Lancet 1999, R&O 2007, Ragaz et al, NEJM 
1997). The reluctance may be due to a relatively high 
incidence of loco-regional recurrences (LRR) and poor overall 
survival (OS) in the trials compared to retrospective studies 
in the same type of patients treated without regional RT in 
the same period. Recently the randomised MA.20 trial, which 
included 1832 patients (85% of the patients had pN1 disease) 
treated with breast conservation 2000 to 2007, confirmed the 
beneficial effect of regional RT (Whelan et al, ASCO 2011, 
abstract). Even node-negative patients operated for a medial 
or centrally located BC may have a survival gain from 
irradiating the internal mammary nodes (IMN) and medial 
supraclavicular (MS) nodes as demonstrated in the EORTC 
22922/10925 Trial (Poortmans et al, ECCO 2013, abstract). It 
is thus likely that the use of regional RT will increase with 
the publication of these 2 trials. 
A new group of patients is now being proposed as candidate 
for regional RT based on the AMAROS study (Donker et al, 
Lancet Oncol 2014). In that trial patients diagnosed with T1-2 
and sentinel node positive BC were randomised to axillary 
lymph node dissection (ALND) versus axillary RT. The 1425 
patients had an excellent and comparable loco-regional and 
distant control, but significantly more lymph oedema was 
seen in the ALND group favouring regional RT.  
There are several concerns when planning regional RT, and 
one is the decision on optimal target delineation. An ESTRO 
consensus for this is now published. Another concern is the 
decision about which lymph node levels are the relevant 
targets to be irradiated. The EORTC 22922/10925 Trial 
adressed this when randomising 4004 stage I-III patients to ± 
RT to the IMN and MS nodes, and showed a gain in 10 year 
DFS and MFS. The DBCG IMN study based on >3000 patients 
also showed an OS gain in node positive patients if the IMN 
were included in the RT fields (Thorsen et al, EBCC 2014, 
abstract). A third concern is dose and fractionation, because 
most studies have used 50 Gy/25 fr, but since the publication 
of a Canadian trial and the START Trial B more centres are 
now using hypofractionation based on 40-42,5 / 15-16 fr for 
regional RT despite only limited data support this. Of 
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technical importance is the RT field arrangement, where the 
trend is using more complex dose planning. However, in the 
complex IMRT plans often more low-dose is distributed into 
large volumes of organs at risk, and that may be a bad 
decision increasing the risk of late morbidity. More patients 
are receiving adjuvant systemic therapies today compared to 
previously, and these therapies may partly reduce the gain 
from RT because they themselves reduce the risk of LRR, and 
partly because they may increase the risk of late morbidity 
after RT. This may be the case for RT-related morbidities like 
the risk of ischemic heart disease, damage to the brachial 
plexus, risk of lymph oedema and impaired shoulder 
movement. The risk of RT-induced second cancer is also 
important since it may be as high as 1:200, thus of the same 
magnitude as the risk of RT-induced heart disease (Grantzau 
et al, R&O, 2013). 
In conclusion, new studies are now supporting earlier studies 
showing gain from regional RT also in pN1 patients, but there 
is still a risk of RT related morbidity which must be dealt 
with. Therefore we need focus on identifying those patients 
who benefit from the RT, and we need a solid basis for 
selecting those patients who can be spared from RT. Studies 
on gene risk profiles to help us identify patients with benefit 
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SBRT for lung tumors has become an effective and safe 
routine procedure in many centers. However, due to 
historical developments, there is still a large diversity in 
doses and fractionation regimens. 
In this teaching lecture, an overview of current dose and 
fractionation regimens for different clinical scenarios of lung 
SBRT will be given and discussed in the light of outcome and 
normal tissue toxicity.  
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Classically detector response in small fields was considered 
to be influenced by two key factors: volume-averaging and 
differences between the photon spectra of small and large 
fields. Therefore it was thought that an ideal detector should 
be small in comparison to the dimensions of the fields it was 
used to measure, and have an atomic composition similar to 
water so that detector response would vary with fluence 
spectrum in the same way as dose-to-water. Consequently 
small air ion chambers and diamond detectors were 
identified as promising small field dosimeters.  
For some time it has also been known that differences 
between the fluence spectra of small and intermediate (4×4 
cm2) fields are insufficiently large to generate appreciable 
variations in the response of silicon-based detectors relative 
to water, and thus that diode detectors may be another good 
option for small field dosimetry, provided their calibration is 
‘daisy-chained’ from the usual 10×10 cm2 reference fields via 
a 3×3 or 4×4 cm2 intermediate. 
More recently it has been understood that as lateral 
electronic equilibrium (LEE) begins to break down (in fields 
narrower than 1.5 cm for a 6 MV beam) so response begins to 
be substantially influenced by the density of the detector 
sensitive volume (Figure 1), a non-classical factor which has 
no impact on response in wider fields. This finding has two 
implications for small field dosimetry: (i) it allows a small 
field to be defined physically as one in which LEE does not 
hold, rather than operationally with respect to detector size; 
(ii) it raises questions about the optimality of some air ion 
chambers, diodes and diamond detectors for small field 
dosimetry, as the sensitive volumes of these detectors have 
densities .001, 2.3 and 3.5 that of water, and it suggests that 
liquid ion chambers and plastic scintillators with roughly unit 
densities may make better detectors. 
Very recently, however, it has been appreciated that 
response is influenced not just by the density of a detector 
sensitive volume, but also by the densities of detector 
components lying close to it; and therefore that the response 
of diodes, diamond detectors, and potentially air ion 
chambers in small fields can be improved by using density 
compensation. In the case of a solid-state detector this 
involves building a small air cavity into the detector, 
upstream of the sensitive volume. In this lecture more details 
are provided of detector response in small fields and the 
factors underlying it. Density compensation techniques are 
also outlined, and results from an evaluation of a prototype 
density-compensated PTW diode-Air detector are presented. 
